IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. 


10/007,459 


Applicants 


David L. Lewis et al. 


Filed 


11/07/2001 


Art Unit 


1635 


Examiner 


Gibbs, Terra C. 


Docket No. 


Mirus.030.04 



For: Inhibition of Gene Expression by Delivery of Small Interfering RNA to Post- 
Embryonic Animal Cells In Vivo 

Commissioner of Patents 
PO Box 1450 

Alexandria, VA 22313-1450 

DECLARATION UNDER 37 C.F.R. §1.131 

Dear Commissioner: 

We, Jon A. Wolff, James Hagstrom, Hans Herweijer, David Lewis, Aaron Loomis, and 
Vladimir Budker, inventor(s) of the above captioned Application, hereby declare as follows: 

1 . We are inventors of the captioned application. 

Jon A. Wolff and Vladimir Budker are the inventors of the process for intravascular 
injection of nucleic acid into a vessel wherein the volume and rate of the injection results 
in delivering the nucleic acid from inside the vessel to into an parenchymal cell of claim 
1. 

Dave Lewis, Jon A. Wolff, Vladimir Budker, Hans Herweijer, James E. Hagstrom, and 
Aaron Loomis are inventors, separately or together, on claims 1 1 and 14-18. 

Jon A. Wolff and Vladimir Budker are also authors of the cited reference, Zhang et al. 
Human Gene Therapy 1999, Vol. 10, p. 1735-1737. 
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2. Applicants' in vivo nucleic acid delivery process of claim 1 was conceived prior to the 
effective date of the Office Action prior art references, Zimmer (Methods, 1999) and 
Zhang et al. (Human Gene Therapy 1999). 

3 . We hereby submit photocopies of laboratory notebook pages from the notebooks of 
researchers working under our direction, dated January 19-22, 1999, and February 10-12 
and 19-24, 1999, describing mixing nucleic acid with a polymer to form a complex 
having a zeta potential that is less negative than the nucleic acid and injecting the 
complex into a vessel in a mammal in a volume and at a rate sufficient to delivery the 
nucleic acid to an extravascular cell, prior to the publication date of the Zimmer 
(Methods, 1999) and Zhang et al. (Human Gene Therapy 1999) cited in the Office 
Action. 

Page 1 of the attached photocopies shows a description of a polycationic polymer used to 
form a complex with the nucleic acid. Because the polymer is cationic (at the nitrogen 
atoms), the polymer-nucleic acid complex less negative than the zeta potential of the 
nucleic acid alone. This polymer, MC00016 (or MCI 6), was used in the other 
experiments shown in this declaration. 

Pages 2, 5, 8 of the attached photocopies show descriptions of complex formation 
between nucleic acid and polymer MCI 6. 

Pages 2, 3, 5, 6, 8 and 9 of the attached photocopies show descriptions of the injection 
parameters. 

Pages 4, 7, 10 and 1 1 of the attached photocopies show effective liver delivery following 
injection into tail vein. 

4. It is known to us that the process performed in the notebook pages results in delivery of 
the nucleic acid to extravascular cells as described in the above captioned specification. 

5. Development of the nucleic acid complex delivery process occurred with due diligence 
from conception to the filing of the application. 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the applica- 
tion or any patent i^uafi thereon, yj 





(deceased) 




Jon A. Wolff 



ion A. Wolii , // J 



date 



Vladimirtk Budkei 




date 




/James E. Hags'trom 




date 



Dave Lewis 



A- 




Seto ff 
date 



date 



/Aaron G. Loomis/ 



8/20/2008 



Aaron Loomis 



date 



Hans Herweijer 
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Mirus Corporation Compound Sheet 



MC Number 

MC00016 


Lot Number 


Date Submitted 


Chemical Name 


Mol. Formula 


Y 


Mol. Weight 


Factor 




Project 


Submitted by 


Notebook 

2--OM& -2_ 


Amt. Submitted ^ ^ ^ 


Ami. Remaining 


Appearance 


Approved by 


Release Date 


Lit. Ref 


Elemental Analysis 

Calculated Found 


Analytical 

1HNMR ^ 
HPLC 

0(1,61 ia-\H,CT?o du^sl. 


Distribution 


Solubility 
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W\\o Q****^ vT^. ^ ^ V^ 1 ^ \/vJo 

...| iaj^.^.j_'Q^ 

£>U0 I--.-; -I— j ....J L 

HtWi "PV/u tfV/lP55/o«J At CioaO aAjOiC&vA. op 

Ac £A0 l^JTUtoM 



Project: IM IV^InVasc ]gu! Other: 


EXP#: Ii-\>AicMP ^lO 


Date: . j/^/^l 






Method: LPTail( < HPTai!)LPPortal HPPortal LPGut HPGut IM 

z.sm;l\ -np 


Charge to: ATP PrdDev Other 


Researcher(s): „ 


Particle/Compound Being Tested: 
NaW t>M vs. 


Delivery Medium: Saline PBS Glu Man H20 
Ringers other 




Stability Issues? 


Hazardous Material? 


Other Cautions? 


Time Point(s): 


# of Samples: 0 „ 
3x3* 


Explanation/Code: 










End Result: Expression: 




Distribution: 


I LuciferaseH 
BetaGAL 
GFP 




Fluorescence 

Radiation 

other 


Ligand/SolRecep 
Ab Screen 
other 




Oraans to Assav: LI Ut / tAC 


TAIL 








Notes: 



Procedure Notes: 




« ■m. 6it<*T 

M /,r4Vu)io^>w^' ,( ' > " J "* ,t8 

[Procedure Performed by: | Date: 
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MEASUREMENT ROUT I NE 



/ 20 JAN 99 



NAME 



PROTOCOL NO. : 5 
' VOLUME INJ. 1 Cul] 

VOLUME INJ. 2 lull 
■ SEQUENCE OF INJECTIONS 

DELAY TIME INJ 1/INJ 2 Cs] 

MEASURE BACKGROUND 

MEASURING TIME BKG Lsl 
- AUTOMATIC BKG SUBTRACT 

MAX. BACKGROUND [RLU/s] 

DELAY LAST INJ./MEAS. Ls] 

MEASURING TIME Cs] 

COMMENT r 



l->2 
2.0 

YES 
0.5 



/MEAS. Ls] 0-5 



SAMPLE 



RLU 




1502 tail 



1757 L ^ J ' 



fcf 



9 1 
9 2 



1638 



160 <^5> 
MB 




24 1 41309624 
24 2 215 
MEAN 20654920 
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. - 

1 mZl I I ' T ~ ill"- 1 .ll 1 



^ [as 



} — ; J— 1 | | I ! • 4- j 4- ;. . .. i 



v*»^ i^vol£ 4 PaM ,*j 6T££ 



12 2 
MEAN 

13 1 

13 2 
MEAN 

14 1 
14 2 

MEAN 



596 Uv*/"' : ~'" r 
42463 139.4 

977 Hue 

173 Lv^ -7 
575 g 8 .g < 

120 ft 

4050 y J* 

2085 ' 133.3 7-- 



15 1 
15 2 
MEAN 



543 

172 U^*f 



6 1 gg L*~, 

6 2 33036 Ue^fr 
' 16566 140.S 



17 2 5642362 fil/tv,,.-.- 
MEAN 2838742 139.7 
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Project: IM lv|jnVasc^ Gut Other: 


EXP#: ^V/UcMf^1| 


Date: f-ZA <J<f 


MethodAfTailfeFrai LPPortal HPPortal LPGut HPGut IM 


Charge to: ATP PrdDev Other 


Researcher(s): _ , . 

S.M- 


Particle/Compound Being Tested: 


Delivery Medium: Saline PBS Glu Man H20 
'"Tfinpeii^other 


Po^W^ vc 


Stability Issues? 


Hazardous Material? 


Other Cautions? 


Time Point(s): 


# of Samples: / „ ,~ V> 


Explanation/Code: 




End Result: ExDression: 




Distribution: 


| Lucif erase \ 
BetaGAL 
GFP 

Ligand/SolRecep 
Ab Screen 
other 


Fluorescence 

Radiation 

other 


Oraans to Assav: tu'xff 


-T71/L 




U\te* </«//"'€ Htfiti 




Notes: 


Procedure Notes: 




Start Time: 


Individual Animals: 

PCU - <?A*Cv+ <^ 

^ sea 




Procedure Performed by: 


Date: 
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MEASUREMENT ROUT I NE 



7184168 LWi 



22 JAN 99 17: 54 

PROTOCOL NO. : 5 NAME - 
VOLUME INJ. 1 Cul] 
VOLUME INJ. 2 [ul] 
SEQUENCE OF INJECTIONS 
DELAY TIME INJ 1/INJ 2 Is] 
MEASURE BACKGROUND 
MEASURING TIME BKG [ s ] 
AUTOMATIC BKG SUBTRACT 
MAX. BACKGROUND CRLUxs] 
DELAY LAST INJ./MEAS. [ s ] 
MEASURING TIME Is] 



^ ii i 



50 
50 
l->2 

2.0 
YES 
0.5 
NO 

50 



6394604 U*J(~- 

86387 t - v " v ^ 

20830 Kf^t 
53609 



COMMENT : 
SAMPLE 



TAIL 
% CV 



1108703 t-; v », i 
866981 Urfr 1 

O 

14332 U-» £ ' 
3156 to*t^ 



*3 



3 2 121867 tM/- 



67106 <-iW 

1176 Lv-vj 

34*44 



6 1 
6 2 



963 

212 +„.,/ 



35925 Livtr 
31202 Uwir 
396G4 



MEAN 



1289522 
8 2 B82382 



2 2 

was- 



a? 

r- 



14264 <-C"3 
3845 fatuJT 
9055 



0 
O 



/ f 



2743 
242 

156 Hoc\f)~ 

1035 Vfe,,'/ 




10 1 29586 Tfi/L. 



| Fp/Z.^c-A^Ion' i-'k-u fc«p~ g>fi.^|/L^-(|,y j^AJf pftA-^cPl. | | I | | L | 

| | JatJ Uu^-" I i<j>Qi^ T>kyA j - fCXbJ* |^^j_?t*|fit| ^t/^r I eke ^ Adevr 



ape, 



J3» + i*/ ^aa? 



t>m[ a + 



1 M ~t I T | TH ; ^ , 

vmfi] Irvvg - f^pf) p. ftjj £/«/frpfc 



/ff-Itec)^ Da/A ^^£M'^.i:J^C^I^l> ^ 
^yptof Pfk£l^ 



. °»T CP- 5x>u/T\e*J uM&J 



1-| c-itum- 



-Hi- 



2:-L y?$r ho**. 

^ * urn* w Mm umu, 

0' G^ t <> ^to^ 



API) 




H5 



£ifi5t/ « — — 7? j 



n frf* L _L j_ 



■'tr 
-f+t 



Project: IM Iv/lnVasc^ Gut Other: 


FXP#: ^NVAScMr 5 '* 


fz, 


n.t«- P/^M 


Method: LPTailQHPT^ LPPortal HPPortal LPGut HPGut IM 


Charge to: ATP PrdDev Other 


Researcher(s): S,M,/dcoM^ 


Particle/Compound Being Tested: 


Delivery Medium: Saline PBS Glu ManH20 
Ringers (gher) WSH 






Stability Issues?' . 


Hazardous Material? 


Other Cautions? 


Time Point(s): „ u 


# of Samples: 


Explanation/Code: 






Fnrl Result: ExDression: 

/Luciferase | 
BetaGAL 
GFP 

Ligand/SolRecep 
Ab Screen 
other 




Distribution: 

Fluorescence 

Radiation 

other 


Organs to Assay: U^- ot/f^<~ . 


.. LorO <f- „ „._ 




JTflLW 




Notes: Hi VoUms tAiu 

* WTH flNwi-OC SMso«- AfT6* T/vj, 


Procedure Notes: 
Individual Animals: 


Start Time: 


Procedure Performed by: 






bate: , 

1 z/i^M<? 



) 9507 



MEASUREMENT ROUTINE 



24 FEB 99 09:09 



NAME 



PROTOCOL NO. : 8 
VOLUME INJ. 1 CulJ 
VOLUME INJ. 2 [ul] 
SEQUENCE OF INJECTIONS 
DELAY TIME INJ 1/INJ 2 Isl 
MEASURE BACKGROUND 
MEASURING TIME BKG Isl 
AUTOMATIC BKG SUBTRACT 
MAX. BACKGROUND [RLU/s] 
DELAY LAST INJ./MEAS. Cs] 
MEASURING TIME [s] 

COMMENT : DR. I 



V.2.03 

10 
50 
50 
l->2 

2.0 
YES 
0.5 
NO 



50 
0.5 



SAMPLE 
1 


RLU 
26050686 




% 2 


21630646 




' 3 


5847298 




4 


1014409 




5 


560690 




6 


694563 




- 7 


13254 






1566483 




g 


1191401 


/vie £ 


10 


516558 




11 


85148 Cu^ 


12 


68804 


H tev.1 


13 


28135 




14 


36783 


Wf 



*3 



15 


12076003 




16 


8672595 






3967398 




18 


649693 




19 


358458 




20 


88135 




21 


22478 




22 


20836924 




23 


14335173 


iviC J ^ 


24 


10303277 




25 


2205514 




26 


319212 




27 


435213 




28 


34322 





15893273 L|? 

14260842 frtC 

3568655 Sp(e»w 
663279 

212093 MfeJ" 
2751592 

7972 tt^J? 
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i ; i i 



AlPO-39 
40 
41 
42 
43 
44 

46 
47 
48 
49 



36 17862768 LR >( ^ 
15428635 

356868 Spfcw, 
392596 
215870 K«evJ 
75095 
2859 "WJ> 
13063372 
13417665 r 
4958813 
785182 
231348 l^J 
184282 fcj^ 
63918 



64 
*»l 65 
66 
67 



50 5976220 t-l 



51 
52 
53 
54 
55 
56 
57 
58 



5326380 M< 

1342129 < M i eu , vs 

1463423 Lvw^ 

128175 ^xjt 
106433 
26504 

2482764 Ctf 

1433567 /voC 
499820 

113231 luv% 

63804 Kj2cvC?t 

88860 M^i, 

191769 tcJJ 



7S~ 
79 



6892050 ^ 
5883566 »" f 
2794699 <i f to~v 
261024 Lu~£ 
122821 k&vZ* 
151890 M**^ 
30516 tcJ? 
17868750 «-*^ Uvt , 
11401863 K»< 
4176665 c^p&W 
678634 Luw^ 
375063 Ui< w J 
186018 fcJiWvfc^ 
5061 ^5 



>U/ 85 



30968612 <,«. 
23492376 
7578113 Sftfe** 
1440903 t(-v~^ 
802760 Kfl<vd 
624041 fc^fi-^ 
12032 ~WP 
11969210 v^U^/ 
7973374 v\C 
1864613 ^Aew- 
300536 U^-^ 
251567 Vou^ 
363527 Ku<2^!L^ 
11889 -^bvX* 




*1T 

669180 
13547 ^jJ^-rs 
15585 
2570 kfl-*~^ 
1 2769 fe*<9*va^ 
325391 ^^^i? 
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